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upper end, or at both ends, according to circumstances. In general it carries a very light horizontal rod or needle, to the extremities of '.which are attached the body on which, is exerted the force to be measured, and a counterpoise. The upper extremity of the torsion fibre is fixed to an index passing through the centre of a divided disc, so that the angle through which that extremity moves is directly measured. If, at the same time, the angle through which the needle has turned be measured, or, more simply, if the index be always turned till the needle assumes a different position determined by marks or sights attached to the case of the instrument—we have the amount of torsion of the fibre, and it becomes a simple statical pro-blcni to determine from the latter the force to be measured; its direction, and point of application, and the dimensions of the apparatus, being known. The force of torsion as depending on the angle of. torsion was found by Coulomb to follow the law of simple proportion up to the limits of perfect elasticity—as might have been expected from Hooke's Law (see Properties of Matter), and it only remains" that we determine the amount for a particular angle in absolute measure. This determination is, in general, simple enough in theory; 'but in practice requires considerable care and nicety. The torsion-balance, however, being chiefly used for comparative, not absolute, measure, this determination is often unnecessary. More will be said about it when we come to its application.
386.    The ordinary spiral spring-balances used for roughly com-, paring cither small or large weights cor forces, are, properly speaking/ only a modified form of torsion-balance1, as they act almost entirely by the torsion of the wire, and not by longitudinal extension or by flexure.    Spring-balances we believe to be capable, if carefully constructed, of rivalling the ordinary balance in, accuracy, while, for some applications, they far surpass it in sensibility and convenience.   They, measure directly force, not mass; and therefore if used for determining masses in different parts of the earth, a correction must be applied for the varying force of gravity.    The correction for temperature must not be overlooked.    These corrections may be avoided by the method of double weighing.
387.    Perhaps the most delicate of all instruments for the measurement of force is the Pendulum. It is proved in Kinetics (see Div. II.) that for any pendulum, whether oscillating about a mean vertical position under the action of gravity, or in a horizontal plane, under the action of magnetic force, or force of torsion, the square of the number of small oscillations in a given time is proportional to the 'magnitude of the force under which these oscillations take place.
For the estimation of the relative amounts of gravity at different places, this is by far the most perfect instrument. The method of coincidence,';; by which this process has been rendered so excessively
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